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area of the channel oper|ng are /^ftti^fmined bv the via entrant angle'^ 
[underlining added for 



operfa ig 
clarip 



The above provides at least fi|ur limitation^ not taught or suggested by APA atid 
Wang: first, a limitation that includes | unique definition of a via entrant angle; i.e.* an angle 
of the line of the rims of the channe jand via with the bottom of the channel; second, a 
limitation that includes a specific rar|e for the vi^ entrant angle; third, a limitation that 
includes the formation of a coUimatoj for the via- fourth, a limitation sizing the channel 
based on the previously defined via ent|^nt angle. 

With regard to APA, the ^iner in Office Action page 3, item #3, second 



paragraph, correctly states: 

"However, the Admitted Pri 
specification) do not explicitly 
fiom a rim (unlabeled) of said 
and a horizontal bottom of 
degrees." 

It is respectfijlly submitted th 
either the via entrant angle as claimed 
APA FIGs, lA-lC show that the I 
formation shown in FIG, IC and expla 



'The f^mmnti pmble lis associateji with most of the seed layer 



deposition techniques are poor 
the width of the channels 
reduction in the semiconducto; 
wide-open areas interferes wi 
with conductive materials lead: 



Art (figures lA-lC and pages 1-7 of the 
jh the viaj having a via entrant angle formed 
_,..miel operiing to a rim (unlabeled) of the via 
xc channel opening of greater than about 69 



the APA also does not implicitly teach or suggest 
>r the via enfant angle greater than about 69 degrees. 

of knowledge of the via entrant angle caused void 
led on APA f>age 3, lines 10-23: 



jidewall step'; coverage and conformality . . , As 
vias have decreased in size due to the size 
device, an iexcessively thick seed layer in the 
, the subseqijient filling of the channel and vias 
[g to the fomiation of voids . These voids lead to 



connection and electro-migraticfi failures. 

A solution, which woulii form unifonp seed layers in vias and result in an 
improvement in the subsequ^ filling of thp vias by conductive materials, 1^ 



long been sought, but has el 
deletion for clarity] 



Thus, APA discloses the pro 
sought, but has eluded those skilled 



[ded those ftjc^lled in the art .'Tunderlining and 



[ems and indicates that '*[a] solution...has long been 
•the art." Th^efore, APA does not teach or suggest a 
solution or the first and second litml|tions. If the | Examiner believes these limitations are 
present in APA, citation of tiie specific |paragraph(s) |is requested pursuant to MPEP §2144.03. 

Further, APA does not teach (i r suggest thel third or fourth limitations related to the 
formation of a collimator or the sizing |f the channel. 
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With regard to Wang, the E 
paragraph, incorrectly states: 

"Wang (5629327) teacl 



ainer in Qfifice Action page 3, item #3, second 



v^cuis v--^— "/ ' ^Js a via hole:35 having an entrant angle of less 

than 90 degrees, which inoludefeic) an overlapping range of the claimed subject 
matter. See columnl (sic) and feure 5/* 



It is respectfully submitted that 
angle" and does not teach an **angle 
range of the claimed subject matter." 

Wang states in col, 1 , lines 3 1 ■ 



/mg does ni>t teach "a via hole 35 having an entrant 
' less than 90 dej^ees, which include an overlapping 



"The itn portance of b ev lled contact l|oles has bee n recofmized for some 
time and many have worked |n methods :pf achieving them. U.S, Pat, No. 
JTSO 689 to Liu et al shows.,, "fie current invention uses a wet etching step with 
a' greater lateral etch rate than vertical etch j rate as a first step in foypiing the 
tan^d contact via hole. The wet etching jptevents the formation of tfie re- 
' • ^ ^ ATip rle of entrance into the contact via hole ot 



entrance profile and provides 
less than 90"^ ," 

The above discloses, with Wanl FIGs. 2-10, biat Wang teaches a beveled contact hole 
(via) where the "angle of entrance" is tie angle of thi beveL The "angle of entrance" does not 
disclose an "entrant angle" of a line o| the rims of ^ channel and a via with the bottom of a 
channel More specifically, Wang doe not disclose ja channel, a rim of a channel, or a bottom 



of a channel to which the Wang "angl< 
Since the claimed angle of 69* 



>f entrance" ^sai be correlated, 
plates to subject matter including an entrant angle of a 



line of the rims of a channel and a vil with the bo^om of a channel, the Wang 90^ angle of 



entrance of the bevel cannot overlap 

Assuming arguendo that there 
the C.C.P.A. has held that **ranges whi 
may be patentable if the applicant c 
unexpected results." (In re Wertkeim 
(citing In re MalagarU 499 F.2d 1297, 



range of the|"daimed subject matter''. 

is some type iof overlap of the claimed subject matter, 
overlap or jlie inside ranges disclosed by the prior art 
show criticality in the claimed range by evidence of 
541 F.2d 2S[7, 191 USPQ 90 (C.C.P.A. 1976) at 100 
82 USPQ 549 (C.C.P.A, 1974); In re Orfeo, 440 V2d 
i). It is respectfidly submitted that the Applicant's 



439> 169 USPQ 487 (C.C.P.A. 197 

disclosed range shows criticality in tb^ plaimed rangp because 

"It has been detemiinei j that in order to achieve the channel collimator 
effect, is necessaiv that the ^^a entrant an^le 69 from the rims 132 to the nm 
134 as shown in FIG. 2, musi ^e approximately 69 degrees or greater so as to 
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provide the via entrant angle 4 ^ sho^vn it, FIG; 3 of at e«st ^Ode&^s ov^ 
Se^esionA,amer layer ISsl As would l^e evident. ^^^I^^^^^^^f^J^.^ 
where the depth is much gre^r than the yia diameter the via «itrant angle 
Sd be incTeased » (Specifi^fon. page 8, Ipes 3-9. imderhmng added) 



As would be evident to thol having o«jinaiy skill in the art from the above 
disclosure, the "less than 9(f angle ofjlntrance" of Wang would include angles less than the 
.'greater than about 69°- via entrant |gle. Thes^ Wang angles, which are less than the 
Applicant's via entrant angle, would binoperaUve ^cording to the present invention. 

Neither APA nor Wang disj ses, teache^ or suggests that the channel opening 
forming a coUimatot or that a via enj ^t angle d4enmnes the depth and a cross-sectional 
area of the channel opening. Theref e, APA an<^ Wang both, individually, lack relevant 
teachings regarding these limitations, 

If the Examiner believes tl?^ 
combination of APA sind Wang, thi 



knowledge of which the Examiner is j king official 



teaching, or suggestion in APA and/o 



die combination of limitations are preset in the 
belief must be based on the Examiner's personal 
notice since there is no such disclosure. 



Wang. Applicant respectfully requests an Examiner 



Affidavit pursuant to 37 CFR §M|4(dX2) (20^2) disclosing the Examiner's personal 

knowledge. 

Based on the above, it is resJLftUly submjtted that claim 1 is nonobvtous because 
neither APA nor Wang contains a rej^ mi teaching,|which can be combined as required by In 

'■ : j 
Fritch, infta, ! 

The Examiner summarized ttii [criteria for ketennining obviousness und«: 35 USC 
103(a) based on the considerations ^ j>lished in Gi^ v. John Deere Company. 383 US 1, 
148 USPQ 459 (1966). ;! 

Applicant traversed the lejeptj fns on the basis that aU four CSraham v. John Deere 
company factor, show the nonob^ ^usness of fppUcant's claims as explained m the 
Applicant's Response of December fc. 2001. wli|ich is incoipoxated herein by reference 
thereto. Essentially, with regard to: ; i 

K Petermining the scope jajd contents 0f the prior art: The scope and 
contents of APA disclos^ j rectangular i^liannel intersecting with a cylinder 
and Wang discloses a bev^ ed via in a fl^t surface. 



Received from < 408 738 0881 > at 913102 8:24:52 PM [Eastern Daylight Tirne] 



SEP-03-2002. TUE 05:26 PM LAW OFFICE OF M ISHIMARU ^ FAX NO. 408 738 0881 



P. 08 



Serial No.: 09/579.340 
Group Art Unit: 2814 



Ascertaining the different between th^ prior art and the claims at issue: 
APA and Wang do not U Jh. suggest, pr mention a combined structure, 
which could be read on b|^ j le four dain^Umitations above. 

skill in tl|e pertinent art: Those of ordinary 



3 Resolving the level of ofdi . 
skill in the pertinent art y|c|d be those s(dUed in the semiconductor device 
manufacturing art who ^1 been unabfr to solve the problem solved by 
the Applicant's claimed |#ntion as adijtitted by APA (APA page 3, lines 
21-23). 

4 Considering the objecti^lvidence present in the application indicating 
obviousness or nonobv|.|ness: Tbc, APA admits that a solution to 
uniform formation of se^ciayers in via$ has long eluded those skilled in 
the art and thus, that t|^|Applicaiit's jslaimed invention is nonobvious 
(APA page 3, lines 2 1 -23l>j| 

Therefore, it is r^spectfuUy 4*itted that Aj»pUcanfs claimed invention is uoobvious 
under Graham v. John Deere Compali.: 

Applicant further traverses t%|jeotions sinie the law applied by the Examiner is not 
current and is incomplete. It has als| Ad to an erro^us conclusion. 



Action pa^ 3, item #3, last paragraph: 



The Examiner states in the i ^ 

"Hie courts have conllAed that ther^ is np r^gyir^ent that a motivation 

4culated. The test for combimng 
Sf^^ces is what the ^tlfation of di^losures taken as - whole Wd 
suBBest to one of ordinary sW in the art. iiln re McLaughlm, 170 USPQ 209 
CCP J Also, SL^s are eval^^^ted by what they suggest to one 

SS^lS artfrather S^fy their specific disclosures. In re Bozek (163 
USPQ 545 CCPA 1969)."[ui^§lining addedp 

As recently as February of M Ihe Court Appeals for the Federal Circuit (CAFC) 
vacated a judgment of the Board offfnt Appeal ^ Interferences (Board) in In re Sang-Su 
Lee 277 F.3d 1338 (Fed. Cir. 2^1 because 4 Board had erroneously held that 'Hhe 
oondusion of obviousness may be 'UL ftom conjmon knowledge and common sense of a 
person of ordinary skill in the J ^^^ sijecifio hint pr ^gg^stion in.a^aiacular 



reference /' [undedining added] | 
The CAFC held that a sho\ 
prior art references is an essenti 



»f « ^if xajtior. motivation to combine 

omoonent <k an obviousness holding. The CAFC 
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emphasized that tv>ig for speci| 
requirement that teachings of refereijl;?! 
incentive to do so (citing In re Fine| 
19S8)). 

That preced^Jtial authority i "i 
Morris Inc., 229 F.3d 1120, 1124-2^ 
a suggestion^ teaching, or motivat^ ^ 
component of an obviousness holdii g 
F.3d 1340, 1352, 48 USPQ2d 1225| 
999, SO USPQ2d 1614. 1617 (Fecj 
defense agaixist the subtle but powi 
rigorous application of the requiri 
combine prior art references."); In 
only if there is some suggestion or t| 
Hosp, Sys., Inc, v. Montefiore Hosj|i 
1984)). 

The requirement for a primi 

there must be: 

"„,some ob jective teaching i| 
one of ordinary skill in the 
teachines of the references." " 
Fed, Cir. 1992). [underlining* 

In re Fritch (supra) was fblli j 
1635, 1637 (Fed. Cir. 1998)) hold|^ 
teaching of the desirability of mi 
applicant 

Thus, the Examiner's st 
paragr^h, is insufficient motivation 

'The admitted prior art and 
Therefore, the Examiner's 
#3, fifth paragraph: 



i can be 
|7 F.2d 1071 



ies: Brown 



pervades ire ^^^ntial authority and reinforced the 
combined only if there is some suggestion or 



1075, 5 USPQ2d 1596, 1600 (Fed. Cir. 



t) 



& Williamson Tobacco Corp, v, Philip 
USPQ2d 1456, 1459 (Fed. Cit- 2000) (*^a showing of 
ito combine lithe prior art references is an 'essential 
(quoting c|r. Bard, Inc., v, M3 Systems. Inc, 157 
.2 (Fed. Cir 1998)); In re Dembiczak, 175 F.3d 994, 
Sir. 1999) ("Spur case law makes clear that the best 
tion of L hindsight-based obviousness analysis is 
it for a shiwing of the teaching or motivation to 
supra C'ijteachings of references can be combined 
rtive to do s|>/") (underiine in original) (quoting ACS 
32 F.2d 15f2, 1577. 221 USPQ 929, 933 (Fed. Cir. 



^cie case of |>bvioimess under 35 USC §103 is that 



J prior art oijlthat knowledge generaUy available to 
>uld lead' Uat individual to combine the relevant 
J Fritch. 97;FF.2d 1260, 23 USPQ 2d 1780, 1783 

Ml i| 

^ by In re l|ance (160 F.3d 1339, 1343, 48 USPQ2d 
[ that there lifiust be some motivation, suggestion, or 
Jg the combination that was made by the 

\xt m the Office Action page 3, item 3#, fourth 
[ a combinatilpn: 

Lg et a1. *23?|aTe in the same field of endeavors/* 
Lusion is enineous in the Office Action page 3, item 

I. 
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"Thei^fore, it would Ija 
the art at the time the i«vcat|i^as made tc 
an entrant angle of greater ti ' " " 
so as to prevent any voids w 



been obviius to one having ordinary skill in 
vas made ti^ modify fhe admitted Priw"^^^"^ 
w9 degrees, ds taught by Wang et al. (5629237), 
illing the vi^, hole with metal material." 



Based on the above, there isPeaching, su|gestio„, or motivation for combining the 
references based on current law. | 

AJA discloses fl« . |! .bl«n U. filling of .he oham«l and vias sU*d 
,o occ. as vHda, of *e d^nneUr vias»a.^»i in ^ze and .ha. a ^lu^on has 

been long sought, but has not been 1 

related to juiing vias has been recognized for sonae 
I by itnprovijig the via beveling process. Wang al$o 



Wang discloses that the prol 
time and that the solution disclose 
specifically states in col. 2, lines 17- 

*The invention can 
well as regular contact via he 

Thus, it is respectfully sul 
ordinary skill in the art were to coi 
suggest a channel with a beveled vii 
It is respectfully submitted 



taken either singularly or in combini 
The dependent claims 2-10 
and 11, and are believed to be allo^ 



Ised with hii b aspect ratio contact via holes as 

j>> il 

Led that, c^n assuming arguendo, if those having 
. the refererfses, the combination would only teach or 
hose hftvinjordinary skill in the art. 
blaim 1, claiii 1 1 for which the same reasons apply as 



Claim I. and the claims depending i Afo,m are n<L unobvious over APA m v.ew of Wang 



L under 35 lISC 103(a). 
lj2-20 respelrtvely depend from independent claims 1 
|e since theylcontain all the limitations set forth in the 



hidependentdaimsfiom which the^ Aend and clajmnon-obviouscombmatK>ns thereof 



In view of the above, it is si 
reconsideration of the rejections is| 
early date is solicited- 

To the extent necessary, a 
hereby made. Please charge any 



Conclusioi i 
Itted that ihi 



Ion for an e: 
age in fees 



claims are in condition for allowance and 
^ectfiiUy iJuested. Allowance of claims 1-20 at an 

;:lten&i 
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